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Kpnt site (with 3't rminal sequence) 
CTATTCATATATATAACG?TGCA»^ 

CATGGAATTTAtJWAlS^aTAAOTTGTTMAtCT^^ - 

TtTTTTACTTATTAcATlTTTCATCTTTTT^^ 

TACATACAAKCA^rtCSCATJU^ATCTCT^^ 

TCCTGCTGATGCCGCTGCAGAAAGtoTAGAT^^ 

TT<^CMCT<K7GCTTri!A!riArATC^ ^ 
<*CTCTTTCCMAAGCTTGCWCATCG<^T^^ 
TCCTAAAAAATArfKJCttACCCATCT^^ 
AGATATAATTAAteGtWKAACCGAGAGGT^^ 

T GGAGAGGACTGtAaaaaTTCCAAAACGGtXTCTAAT GAGCAWTCTTCTTTACTTTTAC 

ATCTCTAXWGTTCTCCATWGAAGCTCCT^ 

TTTGAA<^CTTC*GTTTCTT«U^ATT^ 

AGGAATATTGACWtWGrrATTC^^ 

€GATGAAA?G9OTTTTGT0GGTTCTTtcAAXA^ 

TCTCTGAACATAAGTATTTTCt<^^ 

f WCTTTG<^CTTT<3AAAITTTTOCTTC C TTTTT C TflTAGGCyCCTCCTCCTAAlSigcy^ 

GTTATTTCTGACGTACATCCTCTTAGCT^^ 

<ttAA*GGAAAAGAAATT<3CTGMACCTTCTA^^ 

^tWGATAGTGCACGAlTTXTTCmtTGWACt^ 

GATGMffTGTCCTOT 

GCGffITrCTTTTTGTTTGTG«AATCTAAATTT«^ 

CAT^ATGTAAMAAAAT<iAiratCtW<^^ 

rCTGTGACTTTTtTGCCTIATrAGGAAAffAAA 

AATCAcyecTqcATttACAfiAAi^w^rrcn^^ 

AT^AXCAGCAOATATTTAAGCCAAI^ 

TTTTtTAAAAAAAATGGCC#TTATT?ATeCTArc^ 

CCCT<yrTAA TQTTT CTAACAAACTT<5AIATCATCAA 

CCTGTCTATCTTTTOTGTCTTACTGTGTTGGCTTGC^ 

AflCTGAAACTCGCCAGAATTGTCACWGTO 

AAWAAACCCTAAfTTTTAGTTTGTAAAAAJACWOT 

TTCG<MC<^QTTTTCTCTTGAAr^ 

TTCGc^avTcrrcrAATAArrcAW4Am^ 

TCAASATCCAATAGCCrTCTTTGAAACtAACAATACGGCra 

rrAnAcr«MOTGtAtcaAAcT9tCAAAa<^ 

AJGTACaAGTTGTCGGACCTCGACCTCTCTTT^ 

AGAtTtTTACXSTCOMTTTCUAASATCAACrn 

TGGCCAGTTAASTTTAOGACTTAfiAACTCAGAGTGCTOT 

AACTTCAATAgrCAATTCTAACttTAAAftATTtTA^^jGA CITT G G TA TTCAGA 

TTTTAATGOTTGTAflAAMGMATT^ 

t^AAJUrcAAmTJLTGArTCTCAAATCT 

AAAXAAXAAffOTEATTCTTAACTQTAiaTOtGCTTAS 

CTAgCTAG<XCACTCCG3WUtt^ 

TAACCATGCI^fAACGGAlGGCA^^ 

AACgATACAGCTAGCATCATTTTATTTTGATqATAATCAAGAAATTCCACCy^ 
CGGTMTTTTCATTGffmaOAGAT 

TAAAXGGTGCATTACTGGATGTAAXTTCTATKTAASAeuy^ 

TCAAGTTCAG0?? G^GAACCTGtAAAAfiACAAACTGTTTATTAXTGGGraTTCTGQIW 

TAAJGTAACCATWtf^TATT<ra^ 

OTAAWACTTmATTCAAAACAAAXTCW^ 

CTGC(JTAlAAflTTCTTTttCtAAACACTCT^ 

ACTTTCTAMTTCATAAATATACCTTTQACTTGATCAQAM 

AAATQATTCGGTAAfA(raVAClOTATTATATARAA^ 

TGCATGATCCACTAlATCTTTAAGTAlCAGGGAIAAGTCCACT^ 

GTTTTTMTAAATCTATrrATCroTGAAlfiAATCAAGCT 
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TGATTGAATTmAAAWCTTMTATTTC^ 
MCTACTACAACACTOTAACCAT^^ 

WTAATACAGATAGATCCTTCAC^ 

ATTT^TTAGTATC$<^ 

TOTTTTTCTttGKGATTASAG^^ 

cgcaattttttcttcta^ 

ACCTOTGOTXCCAXATACAGTAACAAXGAATGGTTtfrAATCCCra 

attctgtaaatcactcazaaj^saccat^ 

ttct ggaaatggatttct <^ aaatafiaa<j<ia3^atctttacaacaxca!rrttt ccaaxt 
taatgtgt cacw aaaaattttcccaaaaac^tcttctctcaatccttcttgcg<;tcti? 

«ra?TOG$TGTC?CTTGTC^ACGG<3^^ 

TTCCTCATCGTnCATQCtTCCAAG<n<STCACSM9TCTCOT 

CTGAATG6TACATCOTTTC»CTtBCG6TTTOCAOT 

GTCTG^ CTCT lTCTCrGGTTSTTCTAAtAAArTJaj^ 

ATtTCATA OTTTAAA CAATTTTtASCATGACCTTTgGCT 

AATCT A^TTTttACAACTTAyCTCTTTTAAAS^^ 

GTTTCTGftACTC^TCCTTq^CTCCffCAADSCTt 

CAACTTAGACAWSATCTTTTTCATCAAA^TTAJUkTTTGy^^ 

TCtAWCCTTTTGMAACMGACTTGGTGGCCCTTTTCTOTTA^ 

TCAGCftlAAAlACTTTTTAXCrceCTTrCTAXOTAM 

AAAATTTCT«CCACTCACTCATGJUUUKrrCT^ 

T«AaTT<MA*ATCGGTT«TTCTTOATCCATT^^ 

AAATCATTACAATCACCAflOTAAAAAAGrfA^^ 

CCTATAAAAAQtCOAAAATtAAAATTlTCArrTCTGrCT^^ 

TCA«TAC<OTTGAAAWACTGATT 

ATCACAgTTGICTArGATGTMITTCAGCTGATCCATTTTCTA AT CTTT 

TCTTCAATATmCAGCAAACACTACTTTcr^ 

TAIAAA<5CAm«£AAiCAATrT^^ 

GCtTTTTCTTTAiSCCAXAAIArriAgTTTCACATAI^ 

CTCCATACAfiCAJAGATTTCAGACCTTTraATTA^ 

AA QgTQA TTAJU tTCWt AiGAOQTCAOTACTtCATTTAigGAMGCT 

AACTTTCCACTTTTTTTAaAACATAATC<y^ 

GCTTCACAATCGCCTACCACAAT GATAG£?TT(^TTi3AAtfTGTGAAAATAATCTAXTTTT 

TCTrfTCWGTACTAGTTCrt^ 

AAACTTTTTCCAXATGGAAGTGWTGCGTtAAtX^^ 

TACACAXAXACT<WTTCMCAAAIATTCCTAAAAAE^^ 

AAACTCAtTCTAACAAAASCAXAGATTTmcrGATGGAGcm 

TCACACCCAiaATCTTCTTCATTATAAAAGAT^ 

CTAATTCTAG<3ACCTT6<lAATATACTAftA A fiAACACT 

AACTCrrWAA/eCTTCXATJUWTm 

ATACAAgACTCCTTASCWCCTCTAAIA ACrgQt AXtfTTTgSTT^ 

TCATJ^CTCCCAACIttigUUUUUKr^ 
ACACTCAACTGASArGCftCTAraA^^ 

TCCCTAAGCAIAAATTTTAIACCTTGCCATTTCAIAXCTTCAAAA^ 

TTCC«CTCTCWAAGTWlAr«TCAA<aW^ 

CttATAXCATTAAAtAACAOTTTTCCAGCAC^ 

ATTCAAAUin'WfCACTCTttATTCCTTCtAATA^ 

AAACCACAGATATTAXGACCTACIACATATAATTCAAXA^ 

AATTTTmTCTTTAmAACACCATCUeTCCT 

TCATTTTCACAAAAClTI^GACGAGTATTTTTTAti^^ 

AArnTTTAAAAfiCXATGCCAATTTCATCT^ 

CTGmACCTCATAACCTATAJCaCTAG^ 

CAICCAAXTAACTTAAAAAGCAACAACpTAAGGAGrrrAACT GTTTTCCAXAGAAACAATGG 
TAASTATATCTTTCAATATCAyAAACAAIAAAAAfiACqtTTTCCTTTTATGCCTCCAACT 
GGACTAAArrTGATTnttCeaVCCAaAfiTTTTGTTTC^ 

amtcccctcttctgcatgaqcagttctgtaxaxtactataaa 

CATTrATTCTGTTOTrTAACAGTrPTTATTAAATATATTTCT CCOTMAAAAXCAATAAT 

TCTATTGGTAACAW?TC»TtAAGAAX«OT 

AACTTCCATATTrTTAAAOATACGGGTOTSTTAaA^ 
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ACATTTTCTXCTTTCTTGAAAGAATTTAATTt TAAACCCTClAATT GCAAAGTAATTATAA 
AAACTTTTTTCAAAATTCTTGTAtftAXAffAATTTTTJ^^ 

GTAAIATAA0TAGTAGTT CTTTGCTTTATTAT TGTCtTTGAAGCCAlCTGTTTAAAGCCG* 
CT?CCC«ACTC«7CAAAffHTCTTAAA^^ 

C AGACAAT7TTATTCTAAATGCTATTT UVACTGAATCTAAAXCTGAAAAATCCGT GT TTA» 
CTTCayTTGATTACITCrrCrATGCrCCC^ 

ATT WTCTCTTTCTT CT<MAfiTTQAAAAA^AOTAAGATCTTTCArTACCTTCTATAATTC 
CTAAAAAATCACGACTTATTCTGCTA^ 

ACCAAACTCTACTAAATATATCfTCTCCATTTTCATTTCTACCT^ 
CAAAXTaGATTCCAATArTTCTGi^GCTAAC^ - 
AA$MAjGCCT(^TCCCA£^TGCTCTAATATAM 

AWCATCA^TCAATCTATTTTCATTATAAAATCtAATAAGTAWTGMAAAATTCACTTC 

CGTAATTAAAAAAATTACTCCTTCTTOCTTGAGGMTTAATTCtTCTTCI^ 

TTAAAJCTACTATTOAAGCTAfrCACTTCAT^ 

A5CTCCCCTCGCGATCr«AAAXCCTT^ 

TAOAAGTTTCCTCftACfcrrcCT?^ 

At CTTCTGATTACATCACCCCTTGAACGTCTCATTATTT 

CCCTAGCTCTTAAl'CTGAATGGTAAXCCTACTCTTGTCCCTGACCTC 

CACCATQC&TCCCACCTTTTCCTAAAGTTAAXACAj&TTG^ 

GAtTTTCAGCTTCTS«ATTTCCW3CTCT 

ATTCACtfkAAAAOCtAAGTCTAATASAC^ 

ATTTACAXAAAGCi 1 1 ITl'AAtTTTACA^rrAACTTTATAACGtAAJGTATCCLriTCTT 

GCAAAfTTAAAJ^CATAAAAJGCTTGAGAAAAAlC^T^ 

TCTGAtfTTTGAGCTaAAATAIWGAflCCAAAACOT 

C^XAtTCTATCCATTAAAACCWSTTTrW 

CTACATTTTWOT<*^TCA*ATATGACC^^ 

AAAXTT9C«GGtCATGCGTCTCTCAAAACTTAt^ 

TCTTG«6TAA<ttCC3CTCATCAAACAJ&t^ 

AGCCAATI^TAAAXTTCCTGGAfiGOTCTCCTTCAAA 

CTCWGGGCGTAAATCGAGTAA^TCiAGTCACTGGATAATTAA^ 

TtAOTrcarttTCAtGTATAGTCCTTO^^ 

TTAAACGTAAATATCfftAAGGTAttSTTiSACTTT 

TCTGC>JUS<XAWtCAAAA^m 

TACGTTCArCAtTGGAAACTCCAOACTXArCAA^ 

ATGAAAAAi»t6AAm«AACCAGCAm 

A!tATGAGACGATCTOUU*GAGATGATAAra 

TAGTACAXrarAA*A*TCCTAAAATC<K^^ 

CTT«CASAAAACTTCAT«TTCTAAA«ACTAAA 

CTC»AeXACTCCAOCrCAAA<^CAC^^ 

AIACTCGTACTTTAGAACAAXCCACJraTCAX^^ 

TTTCtAfiJ^CCAZTrX£KXCTCTJU«G^ 

TA»TCATACTOAAtC(JTCTTCTtW 

AJOTAAATCAATG<rrWAJTQATCTC^ 

AAAAIGTTACAGAACAACTTAATCCCCTTTTACTA^^ 

rTG<^AACAAAOCtJU^GgT»3^ 

CW<2AATCCAlATT(^aUUUkATCC^ 
ACGlUUkTOTAXAIIiTTCAGCTttAAAG^ 

AAGACACTCOACTtCAAAATaAATAATTATCATAAATGGACOT * 

AtT<^CArciuuwAAA Wrcm ^ 

AATT(yUTGC«TA«ATCACCAOTT« 

TACWAATCTTTTAAAAiAATTACTTGCTTT^ 

C^ASArrCTCAGCTTCTTAtCAGtfOT 

ATTTCCWUWrmAACACCW»C^ 

ATATOCCCAreTTAACTAATCAASTTOTtre^ 

CTCTTX»TTT©aACAACATAATW 

ArGASACACCTAMAITAGAfirrTrTA^ 

!AACAfiGAA«CATAG^TTAATTT<WWOTi««CATtTAAWUkm 
GAATA^TTAACAGCTGAATTTAJTCCAGGT^ 
CAAGAgTACTGCTTTAITTTCrTCCTCCTT^ 
CTTTTCTA^KTrtTACTCATGAAAMATATAGArtO^^ 
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WEEKS 
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COMBINATION VACCINATION 
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Table l. Vaccination f sheep with various, combination* of vacdne delivery systems and 



number of T. avfs cynticetci found four weeks after a challenge infecti 


nu 


Sheep No. 


Group 


Vacdne 


lRGr litre 


IrG 2 litre 


JCn. £VBtS 


21 


1 


1'protein/QuilA 


#360 


#400 


62 


AT 
4fcl 






240D 


1500 


1 






2500 


2000 


i 


78 


! 




15000 


13000 


o 


79 






1050 


550 


34 








1100 


no 


3 


45 


2 


1° protein/ Quil A 


2100 


2200 


2 


83 


2 


2° Adeno 


4000 


1700 


0 


95 


2 






7400 


0 


73 


3 


1° Adeno 


fifth 


0 


NP* 


35 


3 


2 protein/ Quu A 


nnn 

11UU 




IS 


97 


3 


XZUU 


ZU3L1 




23 


9* 


r»DNA 


4700 


1800 


0 


74 


9 


2*DNA 


7000 


7S0 


0 


87 


9 


3° Adeno 


9000 


690 


1 


24 


10 


Nil 


ISO 


0 


99 


25 


10 




0 


0 


129 


26 


10 




0 


0 


111 


42 


la 




0 


180 


24 


8a 


10 




130 


0 


17 


94 


10 




0 


0 


2 



# 45W-gpedfic IgGj and IgG* ELISA titres are shown for sera collected at the time of challenge 
infection 



* Sheep number 73 died prior to the assessment of the T. ovfs challenge infection from causes 
which were unrelated to the experimental protocol. 



/v These animals were inoculated with OAV205 five weeks after the second vaccination. 
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